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ABSTRACT: 

PURPOSE: To always compensate fixed image density by effectively detecting 
the deterioration of developer and preventing the image density from lowering 
according to the detected result. 

CONSTITUTION: A rotating sleeve 42a is installed on the outer periphery of a 
magnet 42b for forming a magnetic brush, and the developer is carried to a 
developing position opposed to the surface of a photosensitive drum 1 by the 
rotation of the sleeve 42a and restored to a stirring roller 41 by the rotation 
of the sleeve 42a after development. The developer is formed to the magnetic 
brush by the magnetic pole N1 of the magnet 42b at the developing position 
opposed to the drum 1 so as to develop an electrostatic latent image formed on 
the surface of the drum 1 . A conductive plate 44 electrically coming in 
contact with the developer is installed before the developing position, and a 
current flowing to the plate 44 is detected by a current detection circuit 9, 
Based on the detected current quantity, a CPU 5 controls a main electrostatic 
charging control circuit 3 controlling the potential of the surface of the drum 
1 through a main electrostatic charger 2. 

COPYRIGHT: (C)1994,JPO&Japio 



6/13/05, EAST Version: 2.0.1.4 



(19)B*Hfc§Hr (J P) (12) & §f ^ & ^ (A) (H)fc§MBB&§13^ 

#§§¥6-83179 

(43)&IBB ¥fiS 6*P(1994) 3^25B 



(51)InLa 5 
G 0 3 G 15/08 

15/00 
15/02 
15/04 



1 1 5 
3 0 3 
1 0 2 
1 20 



7810-2H 
9222-211 



9122-2H 



F I 



(22)flSB 

(31) g$feli±ii#^ 

(32) S5feB 

(33) flBfe«±SB 



#^¥4-239323 

¥^4^0992) 9^ 8 B 

«FS¥4- 185335 
¥4(1992)7)3133 
B* CJP) 



(71)*8LA 000005049 

*Eiff*RiOT<gSKgjteBI22S22^ i/ 

atitmx #m± mm m 



r 



(54) izmmzm s?¥jcsm 



(57) im>i 

mizm&t&x y -74 2 a y -74 2 a 

1 kMto-rm&imiz&^x, mG4 2b<nmmn 1 

treats 7 *tWBR3*u Soft* H 9 A 1 flfflfcJBjfc 

4 4izm.hWfczwm}iim9izTtiiiiiL. mitu 
2 Lxtmti&tnmm 3 

6. 




LU 42a X\^b' 
6 <5 



CPU 



1 

BimizBit&titinwmt hi—mb Lxim-tz 
&mm&mizimmtimt&'<< mmizmmzti 

wrewa. 

hhzb ztmt ??>m$m 1 msvm^mmw.. 

ns<o hi— m&mmzmmmxbz z 1 ztm 
t-t&mm i sm^m^mm. 

[000 1] 

imm±cvflmftw] *mnt. mm\rtmzm<iL 
xm? ?m7u* zizm s %mm&.<?>&imfi o 
mmmzmz. 

[0002] 

mmiz&^xa. Wrfrtnmzmym-nz^tLX?*)- 
->77)s- Kt x mmommzx h uxwwm 
u ®wm.ixmm<omwm-i. mmm* 
iz&Ti-zmfotfbz . z<nx o K&mm&nm. 
m.i&b. &jm®.<rmmzmgi&Tm<?Kk$%%m 

ZA&tZbizZt. 

[ o o o 3 ] mmi> . y-)—immzx->xm 
9$ti&t. ^zfr^&ztmm&ztLxmmiz 
tt^xmzti&tiib. mi\.*mmm\t. 
mtt:£{&mmbTii. ^tmm^hi—mmfi 
mtx'h^ttxh. mM>x&t,jxhwmi&cm 
mmtmt£-?izi><7>b*i:h. 
[ooo4] ztiuzw&i- &*<nm^nm 

&mixwmtftzimi. z^mta^zsatxm, 

[ooo5] hi—m&mmiz* mmoEbti. it 
¥*>wzxm: hi— &o%mw£vxrbmiiiti 
fc^t. mmiizhi—zimLxmm\<Dhi— m 
m:±yf*zbiz£*). mmm&Tvm^xmm 



(2) ^F6-83179 

2 

[0006] mm&mwmmmmizx&m'smiEb 
a. jjBfcPWfc. m$hi---&<r>mgimmaTbm 
mti^^z. t&mxommmmif>hzbiz£ 
mmm:Tyr^xm^m.-th^<r>x'h 

[0007] 

im&MikL£ob-?&mmi ±sm 
%&>mj$x'\i. mmrnjEomtftsit) mm 
io nv-h-mmntm* i>L<\mm&>$mm&<rfflw 

[0008] mm&om&z&ft-r&teiho-t 

yVbLXliX&^yVWm^&tihZbi)^. hi— 

mzxzmnzxm&iutizbmiiti. ztit, 
zm^&t:i^ffi<vm&mfttvmtf<mb% 

20 S. 

[00093 *w»ul ±m<7)mm£&*-x%ztifzi> 
(oxh^x. mmm&zmEi-ztiMzmmizmm 
&zBmhz\b%<. mmizxhzwmzwm 
aiu ztuzxvm&mEZfio zbx. zxhimz 

Z%\.\ fr-o%%.LteWm*®&Zb*mbLX^ 
[0010] 

ztihnfcizftixmmttz&iiLztizmiStmmzmw 
■tz^mmmizbiimb-rh. 

[0011] 4fcSflWK*M«H-*fcti>a#gfe LT 
[0012] £fcH«j§g£iSI»1-S*:tfxD¥8te, m 

^ryi^w^wmmfn hi—m.mm^wc. 
xhh. 

it. ±Mmn&&£tifozm8it~mz&'?t:#>c?&& 

40 T'&S. 
[0014] 

y'^mmsizx mtm±izmmitzm.misam,m. 
ztih. z mmmmmth m^xmm<o^it 
**&t. mmmmmmcohi—m^-mzm: 
hx^xh%m*mf&zivrzmmmm;TLx < 

[0015] zm. mmimmmnzmMLmm^i 
m^mzx'onfiimiiiztizzbtz*'). zmtmrnm 

50 <r>g\UzfctXWtl,zW?1-h. z<o^<om^t 



i 



3 

[0016] mt\mm&mttm&hm&m. 

me&tozx *)Wm>g.1&Tlz%tXlStbt>tihZ k fc 

«»* J ^<=3:SJ:dfc:LTB«iiS$rffiTSr«GEL. I 
^5r^i6^n^B«i8JSfc:$Jffl-C^ h . 

[ o o 1 7 1 afcagfaw^Kk LT. mm<n 
v-i—mmmw&tih. h^-zft^'» 
<mm\i,zxz, v-r-m&x >m<g5g£iv 3MfcSi+ 

«oh <3r££kT. h^-tt«»£«nC:k 

. jES&^£ft*Bffeiig£Mflre£ £ . 
[0 0 18] a*. bl—tttmZfflWt&fcsbtz. m 

mm<7)£{tiz£&w8Vfi£tt.-t&ztfrt>. wmm.- 

[00 19] 

[HJS0I] *^co-Hife0!Hcov^01=5:^L05t: 

m^xmrnttm. OTcDSD-e&s. 
[oo2o] *nstPitffis*^KsaTj>sa^ 
a. muz^txdiz. m&v&mmvicTmftftY 

Aj-ifij tzmm&tzmf t>tix& o . b w^msm^ 
tih%\zxwmktfim%^ixh^tizx iwmmtm 

£.Zti&Xolz%-oX^h. 
[0021] JJEgoB* H 7 A 1 ±^«3§ 

2. sifeiiM4. *&? Mm%6mmfaLxmwzti 

K7A lilffifcg&tS ^-£7 y-^y^-rs ? 0 

--vrmimv^tix^h. 

[0 0 2 2]_L£±=£BS§2«. SftfrK^Al^&jL 

*K[im-i!Rt**ro**. ims^2\t. wiifxa 

l cofUBfc^S ii\ -e<o^lWfii&$0»T§ hXolz 
%->X^h. ±E±^S3S2t:tt. CPU5(c«KUi 
±^m*lffliIllK3*^$^Tt>0. Z<r>3E&mW® 
SS3ti, CPU5cot&^-C. JbfeiSESag^a";^ / 
U >/ Hmffit=6K!ra^&mE^®l»tT±^«S20±® 

ma^ (^»K7Ai^m$-a:&mflE) zmmiz 



3) ^fH¥6-83179 

4 

[0023] ±MZ3i&nMW®i%3tZX. £®ffl&20> 
3M&J)Z%ft.Zi£ZZtizX*) . CPU5I1 Wk 
m&WiZtt&LX. mWffiEtftoXolizKiX^ 
6. H2fc^fJ:dfc:. ©jftfcK^AlcoilffimtiLk* 

mmzxm-^ixk.wmmmmmt <miz\$. 
wmm. gimsmtt. mmmwrnKZiiztt 

io «tffiT'3&bo. mzm&x^ttjmmmizML. g 
iiL^hhmiX'^nmv^z\mmmm 
<%h. zcrxmmmvx. ±ecpu5#. 

*Jffll[iIS53&SIfflLT. S^^flitc^tT. 
3§20±3?«aj}l£. gP§WK±#$-frTS3fe*H7A 
l<^B5Sfi*±tf. Bfftit££ii-tf>T, BH£«uE-f 
&Xotz%->X^h. 

[0024] mm k 5A i *>si®«££$wrsfcy> 

^gkLTtt. ±E±^SS0«Hl»3CIS<?>-ffc. fl 

mmmirf oi&(7)%&mmt&ztx'i>fti&. 

20 0 . m& K7A 1 ^fflfcBfi^^^ff o 3feS^^=5:< 
^ i k T\ IX t,S3B* H y A 1 

wm^Sfc Lxa. itmmft o*mzxmm:% 

[0025] mm*. m*Lx^%^mffiowm%& 
mifLxmtt^ v 5 a i ^ffitc B<7>eaTS3fc-ri»ig 

m<D£Mz%txmm-zzt£%z. ztuzx*). 
mmmmcoiSiTizx*) , S3t*i&^<-ri.^k-c, ® 

H 7 A 1 ^B^)Sfi$rll»i*ltmJnS* b tt» 

[0 0 26] ^^S«i5ia4« > «SiSiI&Jffmri.S® 
«<0|*jg|5fc$S#a-7 4 1 tJ XVW* -/ h a-7 4 2 
JfiitTV^. 1«, 0i|Enrigt^)«$^ 

TiJO, 2^^»91iSrfiafL-Ch^- kdf^UTk?: 

40 21*. ftffl8*JBJOT*8Rff#HaH^X U -7*4 2 a 
6 k k tfc, -f-iOrt'St^gcc^liN 1 . S 1 . 
S2, N2, S3*Z<7)mfrX&mLX%:hm64 2b 

^WLTfcO. ±^«ltfo-74 ltmmtzimxv- 

74 2atf®&°imi,zBf8.2ilX\.^. 

o-54 2«. fiBE54 2b(OfiBWCJ:0^l'-7"4 2a 

**leie-tS CI fcTM* K 5 A 1 (cS^^ttJ&^S «fc 

50 



[00 27] <K98&§£M4fcl;i. ±ECPU5tS^ 

'mhnxa*). znYi—rngMmmm. mmi 
-ss-b w- 8 *> s> *>«ani# we t x h~>— mm* 

itLxmrnrnt-tzMzmmztiz,. ziuzxrum 
m.ft izmmtimmo b i—m&tf-mzwzti 

h. ZOYI— ®&£WWt hZtXmffltY? J* Uz 

to. mmm^itiz x &m®.wms&Ti-z> <nnzn u 

hi—mg.Zntbh i d iz±.Ub-)—®jmW®%t 7 z 

[0 0 28]±E3l^llS4li. 7/+.yhO-742 

2 atzttm-tm®fflcr>s.&m?& 

fcto Y 9 9-43 ifiX 'J -74 2 a fcBr^OSRid £R| 
TTMSflTV**. Z.C0Y99-4 3H. ~?7*vY 
o-? 4 2<0X y -7"4 2 a±tC#«1-S«^JS:^ 

[0 0 29] ±lLY?9-4 3ffm\iZTV£X: mSt&Y 

7j±KDMmz>m&&mcr>*mizii. *mu&»& 
mtmeygMmzmsmt txmtx-t&tiitxrmnM 

«T$>&^«S4 4*Wa?^TV^. Z<mWfc4 4 
it. XU-^4 2a±tl»»$<lSS«^t«j)JrrS« 

mx-smztix^h. 

[0 0 3 0]±Ev^-/hn-54 2«. Jg3fcfcF7 
A 1 £*tLT^M TXBEEfc Lt#ffltSM4 5 t J: 

mj£<?>mEtf&t&2ixx^z>. z<7)mm4 sou 
®5b(*H7A i &mizB&zixtz$rmmmcf&i& 
iz. imimomt&zbi— mm-t&otmk-r&fz 
fete, wmim<r)mwmizumffim.<r>mEmtzwi 

fcZtlXZ. mM45lt. mmtXV-74 2aiZl*;te 
3*li>. fo-C, g«£4 4 fC. £tf> 

g®£4 4 1 X V -74 2 a t (OmziimMZft IX 

nm%mtf®&.zii. mzmmztemizist 

xznisvxhmiimft.-?h. 

[0031] ±smm.4 4 iz^hws&mrt-htz 

tot. ^mmL4 4{zim^iifzw^mmmm. 

vhtix^h. %m.\mmn. m44HLT 

%<m&mz?siiz'm (^miv 

ffiQiOftj&S^fc^iatCtTt^ciO. CPU 



(4) ^P^F6-83179 

6 

«$-±«m®iffliii»3 x# ^HBg3«a«&7 izm. 
*). mt*Y7j*i<?>mwm®&vbi--mmzm?? 

mLx%zmmw®& izmmmm 

[0032] 03&# 04 est vet*. *muz x 
mkvzitizx&miZ^-f. m^Mm.izx*)mm 
Bmmfimm^xmmwgitt&iizm. z 
io <7)i$@4 iz^-tx o lizmmmmzm ixmws.4 4 
£fctiz>mfctf&«izm-t&. z.tnt. muztftn 

xv -7 4 2 atzw.mzti&imm<mzmmi-& y? 

9-43tXV-74 2ab<mM{*w7) d££ 
W£i£hc\tX\ XV-74 2a±.iZiRm$tl&m®m 

<?>&tfm.u ** y7d&±z<%&izm^xmim 
<r>m&%< % o » ztuzi mmm 4 csax&mss** 

[0033] ZZT. Y9?-43<?>XV-742a1iZ 
20 ftth¥w7d\t. %lz-mzW:tLX\,^t><r>cr>. 

mmufigfct&zttx*). Y??-43*w&?h 
mm<nmtm&<mm\nmz&Kxw&-r&. zit 
it. mm\i)<g{t-tti\£. mim<7)tism&i> i i&Ti-z>z 
tizi*). Y9?-4 3 zm&i-im&mnatfm-t 
h. *<?>tz#>. mm<vm&#m-thc\t\t. 03 

7rdjWR<^t;kt*->-c. ^m«4 4 tzmix& 
mfci>m>-f&. zo&wmzizmft-thztx-mm] 

30 [ 0 0 3 4 ] 04 tcfcL ±3£L*: i d 

im^izm^thZbip^tiX^i>. vKO04t:t>v^ 
T. Bf^««a^^vS]m©<^S^»ItJ:-S.^P 

1 kmmmm^mtaLfzmmm^xh^p 2x-<m 

fflmz^X9cizMWLim2l l ZmLX\.^ . 

[0035] mim&gfcLtzP 2m^mm^t. m. 

it*^!.. fi!-?TW^t«tK5AiaHco«{av 
KO*tT±^m0Jl9llIffi3fc:-CS^IlfllU-Cft»f. 

40 w&imx:^tihmmts£izitK. *fl:LfcSMMBP 

^fflSi^Sfctofc:. SSt*H5Al<^ffiSfi[2rA 

vtzv±MZ-£. mMYy^i<r^mmy2\izm 

[0036] -eotto. *%fflrmmmM®zfiotz 
#xr&m±. mws.4 4izmii&n&iw&®m®9 
m Lxmstz z. t x\ 0 2 nz m-x o izwmm 
mizx hmmmjgtm t>ti& xoiz. mm yj&kd 
50 mwm®.v2zm.L. &vmn&zm$it&^ 



««8^ftfcJ:l>B«^<rF£&<£fc*<. 
£L£BfB?Bg£#I.C:i:* 5 -C£&. B«fflgiH»#K 

a. g-rs fc» f ? j* 1 3iffi£>m<a£igj®-f a to 

[0037] zntgfS. mm f ^ a i comm&m 
mztzMz. mx? yT<Djm$mmi-& zkx-m 
mmiffiETZz. it o . mms.4 a zmtizmsi 

«ffi&±fft»2 izxmmzm&t mmcom^m 
zk#?zh. ztu*. mmv&wz&i^x. mc£ 

mmt. ztuzx*). m&vjjximtmmmsi 

yj± i <mwm&.z±Rz*kt&&t mmvmkznz 
zk&x-zz. ttz. wrnggmm^tb LTtt. ±a 

H8cOB&«Jg3H»£ff*.S. Wxtf F-*— 
«co F-f-fflSJ: 9?Stf>6 J: d th+-igSIO»lHlS& 
7fcT»»LTfcJ:^. ->2 9. ^-St£iHffllElK7 

ttffltfMfittSlfci: ?>m>tifz F-*— SKtfto'S. 

x. wskobi—m&ivuh^hi— m&zmiL. z 

3 . CliitJ: 0 , mm*cr> bi—MtffflSkvmX *) 

-mmwmartzz kxmm%tf&T-tzfflntzt> 
<%zzk x'zvte&wgtfnmzti 

[ 0 0 3 8 ] $ Me. B«&££ii<l0H-S#8i: LT 

-Bsuridieb-*— m&z®mtzt:ire%<. 

W&7yi^Lmim4cr>fmn-74 2t«t4^ 
WE-t'&SSi8i4 5£3i&o-^ #U'J-/4 2a 

S«Sfi*$9»f 6 £ fc "CtSot* F 5 A 1 fMBfcft* 
■t6Fi— ftSHtfU H««S5-«0»T#S. 
[0039] *<7)fci6. H 5 t^tHiS0<«. BfitffSS 
SU»^&fc LXIZ. ;VTXWM4 5kimi$k(r)mz 

*®mim4 6Zimu nffik&®&9frt><?>m%m 

m&ki-h. ztuzx*). mmzftLxffiti&'m 
mzsMzmtx-zz. mz. mmowmt. ±m 



(5) WF6-83179 

8 

MEL. B&ii££-5£fc^S-fc#-e£S. 
[0 04 0]_kfE5J^J£ln;3§4 6kL ^®S4 4^fcS 

■c. cpu5fcT*rae$!i»$*u.. z<m. mm** 
ixmi\&m8i#>\^ <%&zk ii. mmcrmmzx 
vmntfttKZ-ytizkX'. *M*t3§4 emsm 
*>bit<%hXo<,z'&\mtih. ztiizx o . 

J: 0 BfltiML fffcJ&feft F 1 fctt* -f I. F 
i— 4Sr-^fcT^ . ck oT3HWW^*ftl= J: SB«iB 

[0041] ™K)i*l4 6tt. H^tfc^'J 

tf) ?rffdJ:dtc^ vttmmmt&XolzLXh 
20 iv%„ 

[0042] CPU5{Ci3VvOi. ^a6»tLv^ 

titimmk Lxws£®iii®m9fre><7)mBimkimt 
hztx'^^mmemimiwm-h. mux. 
mzxm&mimi^wtytmztitzm&x'. *im& 
S4 6mjm£&km£m&Lxt5* . >u rxwm 
4 5ff)m^comsmizxjE^m.commim^tii>iim 
iz&^x. z<r)mizfcti&fe3mti t is&$tiz>. *t 

[0043] ZZT. -*imS>ffi4 6T%<. «S4 6 

<r)W±z*> i><r)mmt> z k Ti>wmm&mm?% 
m^mmm<7m^m^zm^x. cpus^ 

[ 0 0 4 4 ] 0 1 fcfcJt££®£4 4 <0g»tSffi 
LXIi. mPE4 2 b<031«SN 1 kMzmSS.T'yi' 

m&-timms3iznt\vi^xmmx^h. zti 
40 ii. mms3izxmmKm&ry>im^iii>. z 
<?)iz*>. zeMftx-immmztmhrnzm xoiz 
mmz%*). #©S4 4 

[0045] 

ismyy s sizi &mm\kw&Zitzmfmizm.& 

Wi£®&i-Z>ZkX'fjdfi:it>. %&*y*mtzX&ffi 

inzx zm&ibmm < ^ <o . a^Bm^S3t(^fflt: 

50 (cTBffiiiJg^St-£<^K®t$08rr'^S. 



•I. 



(6) 



^^F6-83179 



[0046] ftfcmss&ajfcie tx . mmmwm&z 
m^xmmmw*fft&. 

[02] mm v ^^ffmmm&t . mmmt nwm 
[03 1 mmmtmm-hwmLZfcix&mfctmim 
[04 ] wmmmz±h®m\v&wmk*<m 



10 



1 0 



[05 ] xmiizxhf&amimtvttmmmgfflmiz 

i mm*?** (mm) 

3 mwfflvm (mmmwtm 

4 m&yismmw 

5 CPU 

7 Yi—mB&mm^ 

8 hi-~m&-t>y-- 

4 4 gm« 

4 5 BiS (A>frxm£E) 

4 6 mzmrn 



[0i] 




(7) 



IM2] 




[04] 





(51) Int. CI. • 1SS» frftWm^ FI 

G0 3G 15/09 Z 



,JP,06-083179,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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CLAIMS 



[Claim(s)] 

[Claim 1] An electrification means by which a photo conductor is charged, and the exposure means 
which carries out image exposure of the this charged photo conductor front face, The magnetic brush 
developer which comes to form the magnetic brush by the developer in order to develop the electrostatic 
latent image formed in the photo conductor as a toner image, The conductive member arranged in the 
location in order to contact a developer before developing the electrostatic latent image formed in the 
photo conductor by this magnetic brush developer, Electrophotography equipment characterized by 
having a current detection means to detect the current which flows to this conductive member, and the 
image concentration control means which controls the image concentration formed in the above- 
mentioned photo conductor according to the detection current by the above-mentioned current detection 
means. 

[Claim 2] The above-mentioned image concentration control means is electrophotography equipment 
according to claim 1 characterized by being the electrification control means or light exposure control 
means of a photo conductor which comes to control surface potential. 

[Claim 3] The above-mentioned image concentration control means is electrophotography equipment 
according to claim 1 characterized by being the control means which controls the toner concentration of 
a magnetic brush developer. 

[Claim 4] The above-mentioned image concentration control means is electrophotography equipment 
according to claim 1 characterized by being the means which keeps constant the current which flows to 
the above-mentioned conductive member. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the electrophotography equipment which distinguishes 
the condition of a developer and controls electrification potential in an electrophotography process. 
[0002] 

[Description of the Prior Art] In electrophotography equipments, such as a copying machine and a laser 
beam printer, mechanical stress, such as polish by the cleaning blade, is accumulated as a copy and 
printing are repeated, ****** arises, the thickness of a sensitization layer decreases, and there is an 
inclination for surface potential to fall gradually. When change of such surface potential arises, it will 
have the big effects of a concentration fall etc. on the image quality of a formation image. 
[0003] if a toner is consumed also for a developer by development on the other hand - the next from the 
next - ** - since additional mixing is carried out and it is used over a long period of time, even if the 
toner concentration of a metaphor developer is the same, the image concentration of the copy image 
developed and obtained becomes a different thing with a new initial developer and the degradation 
developer used for a long period of time. 

[0004] In order to cope with these, the optical density of the toner image on a photo conductor is 
detected, image quality change is grasped, and the toner concentration of a developer is controlled by the 
photo sensor according to this detection result, or the surface potential of a photo conductor is controlled 
by conventional electrophotography equipment, and image quality amendment is performed. 
[0005] When the concentration of a criteria toner image is detected below as criteria in a photo sensor, 
by supplying a toner to a developer and raising the toner concentration of a developer, the image quality 
amendment by control of toner concentration makes image concentration raise, and amends image 
quality. 

[0006] Like the above, when the concentration of a criteria toner image is detected below as criteria, by 
raising the surface potential of a photo conductor, the image quality amendment by control of the 
surface potential of a photo conductor makes image concentration raise, and amends image quality. 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned conventional 
configuration, when the need for image quality amendment is accepted, although only either is 
performed, in order that the image quality amendment by control of the toner concentration of a 
developer or control of the surface potential of a photo conductor may detect the fall of the image 
concentration for it, it is necessary to form the image of criteria concentration in a photo conductor, and 
is in the inclination for the formation process of the criteria image for it, control, etc. to become very 
troublesome, and to become cost quantity. 

[0008] Moreover, since a photo sensor is used as a sensor for detecting the concentration of a criteria 
image, it is possible to incorrect-detect with the dirt by a toner etc., and the complicated configuration 
and complicated circuit of an emergency for compensating these are needed. 

[0009] Without forming a criteria image in a photo conductor, in order to be made in view of the above- 
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mentioned technical problem and to amend image quality concentration, this invention carries out direct 
detection of the degradation condition by the developer, is that this performs image amendment and 
aims at acquiring the image quality come and stabilized in cost reduction. 
[0010] 

[Means for Solving the Problem] The electrophotography equipment of this invention is characterized 
by establishing a means to control the image concentration which is equipped with a magnetic brush 
developer, detects the current which flows to the conductive member in contact with a developer with 
this magnetic brush, and is formed in a photo conductor according to the current this detected. 
[001 1] As a means for controlling especially image concentration, it is a means to control the surface 
potential of a photo conductor. 

[0012] Moreover, the means for controlling image concentration is a means to control the toner 
concentration of the developer of a magnetic brush developer. 

[0013] Furthermore, the means for controlling image concentration is a means for keeping constant the 

current which flows at least to the above-mentioned current carrying part. 

[0014] 

[Function] According to the above-mentioned electrophotography equipment of this invention, a 
formation **** electrostatic latent image is developed on a photo conductor by the magnetic brush 
developer. Even if degradation of a developer arises and the toner concentration of the developer in a 
developer is kept constant as this development actuation continues, the image concentration formed in 
the photo conductor falls. 

[0015] At this time, a developer will contact a conductive member, current detection will be carried out 
with a current detection means, and this decreases gradually according to degradation of a developer. 
The image concentration of a photo conductor is controlled according to reduction of this current. That 
is, since image concentration falls by degradation of a developer, it is controlled so that predetermined 
image concentration is obtained in an image concentration control means. 

[0016] For example, the surface potential control means of the photo conductor which is an image 
concentration control means will control so that it may raise the surface potential of a photo conductor. 
Therefore, the surface potential of a photo conductor will be raised by degradation of a developer 
according to an image concentration fall. In this case, an electrification machine is controlled to answer 
developer degradation and to make electrification potential of a photo conductor high. Or the potential 
on the front face of a photo conductor becomes high compared with the first stage because the quantity 
of light which exposes a photo conductor carries out for decreasing. Therefore, as toner coating weight 
increases, a fall is amended and image concentration can be controlled to the decided normal image 
concentration. 

[0017] Moreover, the toner concentration of a developer is controlled as an image concentration control 

means. In this case, toner concentration is set up more highly than the toner concentration by the early 

developer, toner coating weight can be compensated with the amount of toners in a developer 

increasing, and the decided normal image concentration can be compensated with it. 

[0018] Moreover, since the current by degradation of a developer changes in order to control toner 

coating weight, if it controls to maintain at the current regularity, toner coating weight can be kept 

constant. 

[0019] 

[Example] It will be as follows if one example of this invention is explained based on drawing 1 thru/or 
drawing 5 . 

[0020] The copying machine which is electrophotography equipment concerning this example is 
equipped with the photo conductor drum 1 of the shape of a cylinder which is a photo conductor as 
shown in drawing 1 . This photo conductor drum 1 is formed in the direction of A pivotable within 
equipment, and an electrostatic latent image is formed by exposing a manuscript image with the light 
irradiated from B. 

[0021] Around the above-mentioned photo conductor drum 1, the main electrification machine 2, a 
developer 4, and an imprint and stripper 6 grade counter, and are arranged in it. In addition, although not 
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illustrated, the cleaning equipment which cleans the toner which remains on photo conductor drum 1 
front face after an imprint is formed. 

[0022] The above-mentioned main electrification machine 2 is arranged near the maximum upper limit 
section of the photo conductor drum 1. The main electrification machine 2 is a corona discharge 
machine of for example, a scorotron mold, it has the grid electrode which adjusts subject ****** to the 
photo conductor drum 1 with the high voltage power supply which is not illustrated, electrifies the front 
face of the photo conductor drum 1 with this main electrification output, and can control that surface 
potential now. The main electrification control circuit 3 linked to CPU5 is connected to the above- 
mentioned main electrification machine 2, this main electrification control circuit 3 controls the output 
of the above-mentioned high voltage power supply, and the electrical potential difference which are 
impressed to a grid electrode, and it is the command of CPUS and it controls [ it changes gradually the 
main electrification output (electrical potential difference which electrifies the photo conductor drum 1) 
of the main electrification machine 2, and ] the electrification potential of photo conductor drum 1 front 
face. That is, this main electrification control circuit 3 is one image concentration control means, and 
constitutes the surface potential control means which controls the surface potential of the photo 
conductor drum 1 . 

[0023] In the above-mentioned main electrification control circuit 3, CPU5 performs image quality 
amendment by changing the main electrification output of the main electrification machine 2 
corresponding to degradation of a developer. As shown in drawing 2 , between the surface potential of 
the photo conductor drum 1, and the image concentration of the copy image copied with this copying 
machine, surface potential follows an initial developer and a degradation developer on becoming high, 
and a certain concentration has the property that image concentration rises. Here, the rise of image 
concentration changes in the state of degradation of a developer, and, in the case of the developer shown 
with the broken line which is deteriorating, image concentration becomes low to the early developer 
shown especially as a continuous line. Using this property, the above CPU 5 controls the main 
electrification control circuit 3, raises gradually the main electrification output of the main electrification 
machine 2 according to degradation of a developer, raises the surface potential of the photo conductor 
drum 1, raises image concentration, and amends image quality. 

[0024] As a means for controlling the surface potential of the photo conductor drum 1, it can perform 
not only the above-mentioned main electrification control circuit 3 but controlling the quantity of light at 
the time of performing image exposure. That is, the potential of photo conductor drum 1 front face 
becomes low also as the whole by lessening the quantity of light which performs image exposure on 
photo conductor drum 1 front face. Moreover, since a discharge charge decreases by making [ many ] 
the quantity of light, surface potential becomes high and toner adhesion increases, image concentration 
is raised. Therefore, as a surface potential control means, it can constitute from a means to perform light 
control 

[0025] For example, in case the image of the manuscript which is not illustrated is exposed on photo 
conductor drum 1 front face through optical system in the location of B, this light exposure is controlled 
based on the command from CPU5. That is, the quantity of light of the exposure lamp which carries out 
an optical exposure will be controlled according to degradation of a developer in a manuscript. The fall 
of image concentration is amended by making the potential of photo conductor drum 1 front face 
increase substantially, and making [ many ] toner coating weight by this, by lessening light exposure, by 
the fall of image concentration. 

[0026] Moreover, the developer 4 equips with the stirring roller 41 and the magnet roller 42 the interior 
of the developer tank which stores a developer. The churning roller 41 is formed pivotable, stirs 2 
component developer and carries out frictional electrification of a toner and the carrier. While a magnet 
roller 42 has tubed nonmagnetic sleeve 42a which forms the periphery section, it has magnet 42b which 
comes to carry out magnetization of many magnetic poles Nl, SI, S2, N2, and S3 in this sequence in 
that interior, and the above-mentioned sleeve 42a is formed pivotable like the above-mentioned stirring 
roller 41. This magnet roller 42 makes a developer adhere on sleeve 42a by the magnetism of magnet 
42b, and forms a magnetic brush, and a developer is supplied to the photo conductor drum 1 because a 
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sleeve rotates. In addition, although not illustrated, the above-mentioned developer 4 has the toner 
hopper which holds a toner. 

[0027] The toner concentration control circuit 7 which is a toner concentration control means linked to 
the above CPU 5 is established in this developer 4, and this toner concentration control circuit 7 
determines toner concentration according to the detecting signal from the toner concentration sensor 8 
which detects the toner concentration of the developer held in the developer, and controls it to **** 
concentration. The toner concentration sensor 8 is used in order to carry out drive control of the supply 
roller for supplying a toner into the developer in a developer through the above-mentioned toner 
concentration control circuit 7 from the toner hopper which is inputting into CPU5 and is not illustrating 
the output. Thereby, the toner concentration of a storage **** developer is kept constant in a developer. 
The toner coating weight of the electrostatic latent image formed in the photo conductor drum 1 is 
controllable by controlling this toner concentration. That is, image concentration will become deep if 
toner concentration is raised. Therefore, it controls through the above-mentioned toner concentration 
control circuit 7 to the image concentration by degradation of a developer falling to raise toner 
concentration. This toner concentration control circuit 7 constitutes other image concentration control 
means. 

[0028] In order that the above-mentioned developer 4 may regulate the amount of the developer 
adhering to especially sleeve 42a of a magnet roller 42, a doctor 43 separates sleeve 42a and the 
predetermined spacing d, and is stationed. This doctor 43 regulates the developer which adheres on 
sleeve 42a of a magnet roller 42 to the specified quantity, and fixes the amount of developers in the 
photo conductor drum 1 and the development location which counters. 

[0029] The electric conduction plate 44 which is a conductive member for detecting the degradation 
condition of the developer concerning this invention as an amount of currents before [ of the above- 
mentioned doctor 43 / that the photo conductor drum 1 counters further on a lower stream of a river ] a 
development location is arranged. This electric conduction plate 44 is arranged in the condition of 
contacting the developer with which it adsorbs on sleeve 42a. 

[0030] The predetermined electrical potential difference by the power source 45 on which the above- 
mentioned magnet roller 42 acts as bias voltage to the photo conductor drum 1 is supplied. This power 
source 45 is set as an electrical-potential-difference value almost comparable as the surface potential of 
this non-image section, in order to prevent that a toner adheres to the field of the non-image section, in 
case the electrostatic latent image usually formed in photo conductor drum 1 front face is developed. A 
power source 45 is usually supplied to sleeve 42a. Therefore, by grounding the electric conduction plate 
44, between this electric conduction plate 44 and sleeve 42a, an electric circuit is constituted through a 
developer, and that flowing current changes especially according to the degradation condition of a 
developer. 

[0031] In order to detect the current which flows to the above-mentioned electric conduction plate 44, 
the current detector 9 connected to this electric conduction plate 44 is formed. The current detector 9 has 
the conversion circuit changed into the electrical potential difference according to the current, in order to 
detect the current which flows through the electric conduction plate 44. The current detector 9 supplies 
the detected current to CPU5 mentioned above as information (digital information) according to the 
amount of currents. Using the information according to the amount of currents supplied from the current 
detector 9, especially CPU5 determines the surface potential and toner concentration of delivery and the 
photo conductor drum 1 for the information for controlling the surface potential of the photo conductor 
drum 1 as the main electrification control circuit 3 and the toner concentration control circuit 7. In this 
case, CPU5 outputs the same control signal also as the quantity of light control circuit (not shown) 
which comes to control the quantity of light of an exposure lamp further. 

[0032] In drawing 3 and drawing 4 , the property by degradation of the developer by this invention is 
shown. Degradation of a developer is also gradually increased as the count of image formation increases 
with electrophotography equipment. The current which flows the electric conduction plate 44 according 
to image formation number of sheets as shown in drawing 4 at this time decreases gradually. The 
property which this shows to drawing 3 is a factor. That is, the amount of the developer with which it 
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adsorbs on sleeve 42a changes by changing the spacing (gap) d of the doctor 43 and sleeve 42a which 
regulate the amount of the developer with which sleeve 42a of a magnet roller 42 is adsorbed, the 
amount of a developer increases as a gap d becomes large, and the current which flows to the electric 
conduction plate 44 by this increases. 

[0033] Then, although the gap d to a doctor's 43 sleeve 42a is always kept constant, when a developer 
deteriorates, the amount of the developer which passes a doctor 43 decreases compared with the amount 
of an early developer. The amount of the developer with which this passes a doctor 43 when the fluidity 
of a developer will fall, if a developer deteriorates decreases. Therefore, the through put of a developer 
decreasing is that the doctor gap d became narrow seemingly, and the current which flows to the electric 
conduction plate 44 also decreases so that it may be by understanding from the property Fig. of drawing 
3 . The degradation condition of a developer can be distinguished by detecting the current at this time. 
[0034] The thing which form an image in drawing 4 with electrophotography equipment as mentioned 
above and which it is alike, therefore a current decreases gradually by degradation of a developer is 
shown. This drawing 4 is shown in drawing 2 which explained previously the image property in the 
point PI by the developer of an initial state with little image formation number of sheets, and the point 
P2 by the developer which image formation number of sheets increased. 

[0035] It turns out that the image property at P 2:00 that the developer deteriorated is falling from the 
image concentration at the initial PI time of a developer. Therefore, if setting control is carried out in the 
main electrification control circuit 3 with the potential VI of photo conductor drum 1 early front face, 
compared with the image concentration obtained with an initial developer, the image concentration in 
the developer P2 which deteriorated will become low. Then, in order to obtain concentration equivalent 
to the image concentration by the early developer, only deltaV raises the surface potential of the photo 
conductor drum 1, and it is made to raise the surface potential V2 of the photo conductor drum 1 in P2 
time by degradation of a developer. 

[0036] Therefore, the means for performing image concentration control of this invention is the 
configuration that the electrical potential difference to the main electrification machine 2 by the main 
electrification control circuit 3 to supply is controlled by detecting the current which flows to the electric 
conduction plate 44 through the current detector 9 in order calculate the surface potential V2 of the 
photo conductor drum 1 and raising deltaV surface potential so that the image concentration by the early 
developer is obtained, as shown in drawing 2 . That is, it will control to raise the electrical potential 
difference gradually supplied to the main electrification machine 2 by the main electrification control 
circuit 3 from the current detected decreasing as a developer deteriorates gradually. Thereby, the always 
stabilized image concentration can be obtained, without causing the image concentration fall by 
developer degradation. In short, an image concentration control means controls the potential of photo 
conductor drum 1 front face. 

[0037] In this case, in order to control the surface potential of the photo conductor drum 1, controlling 
the quantity of light of an exposure lamp can also amend image concentration. That is, the same 
effectiveness as the case where control the quantity of light with an exposure lamp by ******, and 
surface potential is controlled by the main electrification machine 2 according to the amount of currents 
which flows the electric conduction plate 44 can be acquired. Based on degradation of a developer, this 
is that the amount of currents decreases and is controlled in the direction which lowers the quantity of 
light of an exposure lamp. Thereby, the potential of the electrostatic latent image of photo conductor 
drum 1 front face becomes high, and effectiveness equivalent to the case where the surface potential of 
the photo conductor drum 1 with the main electrification machine 2 is raised in operation can be 
acquired. Moreover, even if it is the configuration which controls image concentration as an image 
concentration control means not only according to what controls photo conductor drum 1 surface 
potential like but according to current detection to ****, same image concentration control can be 
performed. For example, you may control by the toner concentration control circuit 7 to raise toner 
concentration from early toner concentration, that is, - although toner supply is controlled in order to 
maintain the toner concentration control circuit 7 at the arrangement **** toner concentration by the 
early developer - degradation of a developer - responding - toner concentration higher than early toner 
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concentration setting up - this - toner supply control is performed so that it may be set up and may 
become toner concentration. Thereby, since the amount of toners in a developer increases more than an 
early condition, the toners adhering to the electrostatic latent image of the photo conductor drum 1 
increase in number. Therefore, although it is in the inclination for image concentration to fall because 
adhesion of a toner decreases by degradation of a developer, the image concentration is compensated 
with toners increasing in number. 

[0038] Furthermore, as a means to control image concentration, as mentioned above, it not only controls 
toner concentration, but controlling the bias voltage supplied to the developing roller 42 of the magnetic 
brush developer 4 can be realized. That is, in order to control the electrical potential difference which 
supplies the power source 45 which is bias voltage to developing-roller, especially sleeve 42a, 
controlling the current value which flows through a developer also controls the amount of toners 
adhering to photo conductor drum 1 front face, and it can control image concentration. 
[0039] Therefore, as an image concentration control means, the example shown in drawing 5 connects a 
variable resistor 46 between bias power supply 45 and the touch-down section, and CPU5 considers it as 
the configuration which changes the resistance of a variable resistor 45 based on the current value from 
the current detector 9. Thereby, the current value which flows through a developer is freely controllable. 
Especially, by controlling so that resistance by the resistance and the above-mentioned variable resistor 
46 of a developer becomes fixed, the current which flows the electric conduction plate 44 is fixed, a 
variable resistor 46 can amend the resistance change by degradation by the developer seemingly, and 
image concentration can be made regularity. 

[0040] According to the amount of currents which detected the current which flows into the electric 
conduction plate 44 in the current detector 9, adjustable control of the above-mentioned variable resistor 
46 is carried out by CPU5. At this time, the current which flows through a developer becoming small is 
that resistance became large by degradation of a developer, and it is controlled to become small about 
the resistance of a variable resistor 46. Thereby, according to a developer and the addition resistance of a 
variable resistor 46, the current value which flows into the electric conduction plate 44 is kept constant. 
Therefore, the amount of toners which adheres to image concentration, especially the photo conductor 
drum 1 by degradation of a developer can be fixed, and the fall of the image concentration by 
degradation of a developer can be amended. 

[0041] A variable resistor 46 is not based on the illustrated BORIUMU format, and connects two or 
more resistance to juxtaposition or a serial, and you may make it control a switching means to perform 
connection or separation (for a short circuit to be included) of each resistance so that it may become 
predetermined resistance based on control of CPUS about this. 

[0042] Moreover, in CPU5, when beforehand exchanged in a new developer, the resistance of a variable 
resistor 46 is controlled by reading the current ground at that time and comparing with the current value 
from the current detector 9 by making this into a reference value. For example, when a developer is 
filled up with a new developer, the resistance of a variable resistor 46 is set as maximum, and the current 
value which flows then is memorized in the condition that the image of normal concentration is obtained 
with the predetermined electrical-potential-difference value of bias power supply 45. And with 
degradation of a developer, by reducing the resistance gradually, image concentration can be kept 
constant and long-term use of a developer is enabled. 

[0043] Here, image concentration is controllable also by controlling not the variable resistor 46 but the 
electrical potential difference of a power source 46 itself. That is, the power source 46 which is bias 
voltage may be made adjustable, and based on the current detection value of the current detector 9, you 
may constitute so that CPUS may control the electrical potential difference. 

[0044] In addition, the magnetic pole S3 which forms a magnetic brush apart from the development pole 
Nl of magnet 42b as a location which the electric conduction plate 44 in drawing 1 prepares is made to 
counter, and it prepares, and is ******** As for this, the magnetic pole brush of a developer is formed 
by the magnetic pole S3. Therefore, in this part, in order that it may become perpendicular so that a 
developer may meet line of magnetic force mostly, and the electric conduction plate 44 and a developer 
may contact certainly electrically, current detection is stabilized. 
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[0045] 

[Effect of the Invention] Since the electrophotography equipment of this invention is performed by 
detecting the current which flows to the electric-conduction plate which contacts degradation of a 
developer to a developer with a magnetic brush, the incorrect detection of it by the dirt by a photo sensor 
etc. is lost, and it does not need a special means form a criteria image in a photo conductor front face, 
but can always control image concentration by the easy means in the fixed condition. 
[0046] Since photo conductor surface potential is controlled, toner concentration is controlled especially 
according to current detection or the coating weight of a toner is controlled, it prepares from before and 
image concentration control can be performed using a **** means. 



[Translation done.] 
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